
ED 055 143
AUTHOR
TITLE

INSTITUTION

SPONS AGENCY
PUB DATE
NOTE

EDRS PRICE
DESCRIPTORS

DOCUMENT RESUME

UD 011 849
Victor, Jack
The Role of Scanning in Positional Response Sets in
Disadvantaged Children.
New York Univ., N.Y. Inst. for Developmental
Studies.
Office of Economic Opportunity, Washington, D.C.
Sep 70
74p.

MF-$0.65 BC-$3.29
*Disadvantaged Youth; Perceptual Development;
Perceptual Motor Coordination; *Preschool Children;
*Preschool Tests; Readiness; *Reading Readiness;
Reading Readiness Tests; Reading Research; Test
Wiseness; *Visual Perception

ABSTRACT
In this research project, the problems studied were

as follows: (1) Are there differences in scanning patterns between
preschool children who show Positional Response Sets (PRS) and normal
adults? (2) Do the techniques utilized in "An Exploration of PRS in
Disadvantaged children and a Technique for Reduction of Such Sets"
change scanning patterns? and, (3) Do these techniques change PRS
behavior as was shown in previous work? The subjects (40 preschool
children from low-income areas of New York City) were shown a
quadrant Chinese letter array, and eye movement patterns were
monitored by an Eye Movement Recorder. Subjects were then given
trainiag in a technique designed to encourage scanning through entire
arrays. Following training, subjects were again recorded as to eye
movement patterns and retested on the Chinese Letter Naming Task. In
terms of directly changing scanning behavior, evidence of the
-ficacy of the training procedure is absent. Whether or not training
-?.dures similar to the one used here can produce changes in

- 'ruling remains to be seen. [Final report, December 1969, which 4'--

idcluded in this document, is substantially the same as document.
039 268, except for appnded illustrative material.] (Author/JW)



U.S. DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG-
INATING IT. POINTS OF VIEW OR OPIN-
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDI.),
CATION POSITION OR POLICY.

0E0 Conty:act No.
B 00-5097 (B

SCOPE OF INTEREST NOTICE
The ERIC Facility has assigned
this document tor processing
to: ?
In our judgement, this document
is also of interest to the clearing-
houses noted to the right. Index-
ing should reflect their special
points of view.

Final Report, September 1, 1969 - August 31, 1970

The Role of Scanning in Posktional

Response Sets in Disadvantaged Childrn

Institute for Developmental Studies
School of Education
New York UniVel'sity

Director: Martin Deutsch, Ph. D.

Principal Investigator: Jack Victor, Ph.D.



ABSTRACT

Victor (1969) showed that Positional Response Sets (PRS) in
multiple-ehoiee type tasks occurs frequently among preschool dis-
advantaged children, but that this tendency was modified through a
brief training procedure. The effect of training also transferred to
a situation using the same array arrangements, but different stimuli.
While it does appear that the techniques have an effect on positional
response sets, it is possible that effects are stronger than those
measured. Since positional response sets may or may not be.indieative

of .inadequate scanning behavior, analysis of eye movement behav,ior ean
tell us whether or not scanning is changed by use of the training tech-
niques previously developed.

The problems with which this project is concerned are as follows:

1) Are there differences in scanning patterns between preschool
children who show-PRS and ncrmal adults?

2) Do the techniques utilized in "An Exploration of Positional

'Response Sets in Disadvantaged Children and a Technique for ReC'letion
of Such Sets" change scanningpatterns?

3) Do these techniques ehanfe PRS behavior as was shown in the

previous year's work?

Forty children of preschool age obtained from Day Care Centers in
low income areas of New York City were chosen from a larger sample of
children who were tested with the Chinese .Letter Naming Task. This

task is an unsoluable, multiple choice test and criterion for selection
was the presence of PRS as determined by chi-square analysis.

These subjects were then shown a quadrant ehinese letter array and

eye movement patterns were monitored by an Eye Movement Recorder. Sub-

jects were then given training in a technique designed to encourage
scanning through entire arrays. Following training subjects were again
recorded as to eye movement patterns and retested on the Chinese Letter

Naming Task.

This reseraeh has-supported the findings of the previous year in
regard to the efficacy of special training procedures in eliminating
PRS in lOw SES preschool children. While the pattern of positional
choices was different in this sample than for the previous year's
sample, training worked as.well if not better. Although the experimen-
tal treatment had an effect on both the deviation score and the number

of PRS subjects, the group Vattern remained non random even thought some
pattern change was apparent. The group pattern, however, cannot be con-
sidered seriously unless a much larger sampling was taken. In this

regard it is obvious that there are many individual differences in the
particular pattern of preferences and avoidances.
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In terms oF directly hianging scanning behavior, evidence of thc

-1:ficacy of the training pf:ocedurc is absent. Few preschool child]:en

=-1ver showed the correct scanning sequence, even at post test timnc. One

eason which might partially uccount f3r the failure to jmprove scanning

nay be the dissiJnilarity betwucn the training condition and the test
pondition.

Whether or not training preocedures similar to the onc used here can
produce changes in scanning remains to be seen. Too many variables inter-

vened in our experience. Being able to record children oE " -s age at all

was a severe problem, and we are not at all confident that 1: information

we do have is accurate. This uncertainity must exist because of the sensi-

tivity of the instrument, the difficulty of achieving proper alignment, ahd
the great loss of accuracy caused by even the slightest postural changes in

the subject



Dr.CNTPTTON or PPOJECT

It is generally assumed that when a group of respondents have

310 informaLion concerning a set of multiple choice questions, there

is an equal probability that oily of the "k" choices will be selected.

Many test constructors and evaluators, therefore, institute a

correction for "guessing" formula under the assumption that in any

test, several items may be checked correctly by mere chance. Givcn

"n" items and "k" choices for each of the "n" items, the number of

correct guesses expected by chance is readily obtainable and may be

taken into consideration in correcting the score for each respondent,

from the total number of correct responses.

There has been a great deal of literature in psychology and

education dealing with "response sets"--tendencies among individuals

or groups to select certain types of reJponses so that if the choices

were presented in some other form, a differe-4- wei fd 4,ave

br_en e-ecLf2d.

However, mch of this reseirch concerns response sets for

judgment categories in sca1Lng ?roblems, and little attention has been

F,Tiven to response sets in multi le-ehoice situations. Indeed Cronbach

(1946) claime:d that the multiple2-cho:ice pattern is free from response

sets.

A type c response set to 1,11111 multiile-choicc type items wcull

be prone and nat has been _elatively 5gnored is positional response

sets. While -uch response sets may nor play a strong role in testing

adults, wc havc Found strong pe-,:tional response set tendenaies, ovelY



a variuty oF tets whieh we have been constpuutirg (Earlv Childhood

Inventories), in pre-school aged childrPn.

Such tendencies must play a strong role in the scoring and inter-

pretation of tests for young children. This problem is most acute when

tests are to be used diagnostically. If a teacher is interested in

which colors a child does and does not know on a receptive level, t1-.e

child is typically presented with arrays of size k and is asked to choose

the color which the tester names. If positional response set play a

role, then those items whose correct choice is in a favored position

will have a greater probability of being chosen than those items where

the correct choice is in a less favorable position. Under such condi-

tions, therefore, the question Of which colors the child knows receptively

cannot be adequately answered.

A child showing such positional response sets is very likely to be.

displaying a lack of, adequate scanning behavior. Evidence to support

this view is ,.iven : the finding that response sets tend to occur in the

'first position in young children. This finding suggests that their-

scanning is only partial and may be a function of lack of .searching for

the correct response. If children are given special experience in suc-

cessful scanning, it may be possible to reduce the positional sets, thus

pToviding truer measures of the child's ability.

In the previous year's work, "An Exploration of Positional Response

Sets in Disadvantgaed Children and.a Technique for Reduction of Such

Sets," evidence was Obtained which indicated that ntethods designed to

encourage scanning significant affected group performance. While such

training did have an overall effect in reducing the magnitude of posi-

tional response set behavior .(PRS), the appearance of a response set
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itself may not always indicate a.laek of adequate scanning. PRS cou] d

also be accounted for by N second factor whieP we term motor persistunco.

This behavior might be especially manifested in situations where the

subject has little knowledge regarding the test items. The resultant

behavior may be merely a decision by the subject to limit his responses

to particular positions.

On the other hand, nondetection of positional response sets in

some subjects may not be indicative that adequate scanning is 'taking

place_ A subject may decide to choose a different position on each item

but choose theposition with disreaard to the oth?.r items. This behavior

would be similar to closing ones eyes and "pinning the tail on the

donkey."

The crucial question then, is whether the scanning training has

changed the -,Thets scanning behavior when presented with the.test

arrays. Subjects who show only "motoric" positional response sets are

not a problems since they already are scanning adequately and if present-

ed wiih a soluble problem or one in which they have knowledge they would

most likely respond appropriately. On the other hand, subjects who show

no positional response set on the pretest may really have poor scanning

ability which was improved by the training but not picked-up by analyzing

their positional response behavior. What we are suggesting is that the

training may have been even more effective than the results of the stqdy

will indicate, positive as they seem. More subjects than were detected

may have shown improvement in scanning due to training and subjects

with response sets who indicated no jimprovemen-fmay not have had any

problem to begin with. To investigate this problem a more direct measure

of scanning is called for.
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The problems with which this project is concerned are us Follows:

1) Are there diTferences in scanning patterns between p_oesehool

children who show PRS and nomal adults?

2) Do the techniques utilized in "An Exploration of Positional

Response Sets in Disadvantaged Children and a Techniqoe for Reduction

of Such Sets" change scanning patterns?

3) Do these techniques change PRS behavior as was shpwn in the

previous year's work?
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HUTHODOWCY

Subjects

The subjects consiste0_ of forty children of preschool age ob-

tained from Day Care Centers in low income areas of New York City.

The children were selected from a larger group of children who were

administered the Chinese Letter Naming Task. The criterion for
2

inclusion was a significant X indicative of the presence of PRS and

a willingness by a child and parent to takepart in further experimen-

tation. Subjects who showed a great deal of restlessness were also

eliminated from the sample as adequate recording oP eye movements was

impossible. The original design had called for 30 males and 30 females,

15 E and 15 C of each sex. Because of some of the reasons mentioned

above and some further complications (e.g., overexposed and under-

exposed film, failure to participate in post test), only 14 females

(6 E and S C) and 26 males (14 E and 12 C) constituted the final sample.

Almost all of the children were of Puerto Rican background and all were

of low SES.
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Naterials and Procedures

Ppetst

All subjects WeYe given a 32 Item, four choice Chinese Letter
1

Nwning Task. The four choices were arranged in quadrants, and were

presented to S individually by E in a booklet. The children were

asked to look at the four choices and select the one whieh Hley
2

thought was the "real" Chinese _Letter.

Subjects who showed PRS were then individualiy taken to the

laboratory within one to two weeks after the Chinese Letter Naming

Task was administered. Subjects wore seated before the Eye Movement

Recorder V-11614, amnufactured by Lhe Polymetrie Company. He sat,

1,,Jad fixed on a bite plate, teeth planted ail dental wax. The subject

looked through a lens tube at a field shown on a target card (a

diagram is included in the appendix),

The subject first fixated on the nose of a clown in order to

correctly allign the apparatus. Following the clown, the subje(2t

was shown a four choice Chinese letter array similar to those in the

Chinese Letter Naming Task. We had originally intend2d to use two

such arrays and two other linear arrays. However, it was difficult

for such young subjects to Maintain adequate posture for more than

a brief period of time. Hence, only one array, a quadrant, was

exposed for 15 seconds. Following the presentation of the critical

1
Half of the letters were chosen from pilot testing which indicated that
subjects From the same background as those used in the experient neither
favored nor avoided those particular letters. (Victor, 1968). The remain-
ing letters consisted of the chosen letters turned upside down.

2

It was necessary to utilize an insoluble task because we were interested .

in a pure guessing pattern.
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stimulus, the clown was again presented to determine what drift had

occurred. Where drift was severe the subject was eliminated. While

the critical stimulus was shown, a Beaulieu 16MM movie camera recorded

the subject's eye movements as reflected through a mirror onto the

target at a speed of eight frames per second.

Training

Experimental:

Experimental subjects were shown four choice arrays of 16 sets of

pictures and symbols. Twelve of these were readily identifiable and

easy to discriminate for the age group involved. The remaining four

were difficult for the age group in order to produce a few errors and

make a second trial logical. In trial one, subjects were shown the

pictures exposed through a sliding window, containing four openings,

which E slid across the page in the linear array, exposing one picture,

then two, then three and then all four in a left-right sequence. For

the quadrant array, two sliding windows were used, each having two open-

ings. They were placed across the quadrant arrays, one above and par-
.

allel to the other. First, the top left window was exposed by E and then

the top right. Finally, the bottom windows were exposed to Show the

remaining two pictures. Hence, both exposure sequences resembled adult

reading patterns (left to right, or top left to right and then bottom

left to right). E also instructed S in both procedures to look at all

of the pictures before choosing one.

Control:

Control subjects were shown single pictures and asked to name
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them. The single pictures were the critical items from the exper-

imental training procedure. Again two trials were used.

Post Test

Immediately following the training session, a post test of the

original Chinese Letter Naming Task was administered to both T. and C

subjects. Immediately following the post test the subject was again

seated at the Eye Movement Recorder and photographed under the same

conditions as in the pretest.

ii



FINDINGS

Table 1 shows the distribution of choices among the four positions

for each subject on the pretest and post test of the Chinece Letter

Naming Task. The table also shows the deviation score which is obtained

by the following formula: (0-E), where 0 equals the obtained frequency

of responses for any position and E equals th- ex )'2ted frequency of

responses f r any position. Since there were a_Lwa, s four posiffions aLd

32 test ite -3, E was always equal to 8. The US2 ef these deviation scores

enable us t, exp2ess the amount of PRS quanticati- _ly.

At post test 14 E subjects and only 7C subjects improved to per-

formance showing no s.:_gnificant deviation from random guessing. While

these results indicate support from the previous year's finding, the
2

percentage of children who imprOved to nonsignificant X levels was

greater here. However, in the current population, only children who show-

edPRS on the pretest were used. From the control group data it can be seen

that with such a population some scores will improve with no specific

training. The E group, however, showed twice as many changes to non-

significant patterns.
2

Table 2 shows the X number and percent responses per position for E
2

and C subjects on the pretest and post test. The X for the pretest
2

group results was significant for the E group (K = 29.44; p .001), the

2

C group (X = 42.24; p .001) and of course for the B and C group combined

2

(X = 07.94; p .001). It can be seen from the distribution that subjects

tended to prefer the top left position (3530. This finding is in contrast

to the finding of the previous year's study in whiavthe top left posit:ion
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was chosen less frequently than any of the other positions. The lower

left position, which was the most popular choice in the previous study

(Victor, 1970) was chosen approximately as often as the lower right

position. Following training, a shift in behavior occurred for the E

group whereby the top left position was no longer favored much (30%)

and in which there was a reduction in choices for the bottop rg_ posi-

2 2

tion. X Ls significant (K = 13.35; p .01), but less so tras] c pr

test.. The C group actually showed a greater disparity in chc: by
2

position than on .the pretest (K = 65.89; p .001). The prepondu. ance =f

choices in the top left position remained, but there was a graL redu=ion

in the number of choiees of the bottom right position and a cc.r:1-

jnerease in choices of the upper right position than was founC., i the

pretest.

Table 3 shows the Means and Standard Deviations of the deviation

scores for the pretest and post 'test. The E and C groups are not equal

in regard to pretest deviation score means. The E group shows more

extreme PRS behavior than does the C group. 1\ievertheless, at post test,

the C group evidences virtually no change from pretest level while the

E group improves to such an extent that the difference between it and the

C group is as great at post test in the direction of the E group as was

twice in the pretest where the direction indicated better C group per-

formance.

Table 4 shows the analysis -of covariance of the post test scores

with pretest scores as the covariate. The F does not reach significance.

A likely critical factor was the great variance of the groups as seen in

Table 3. In fact, the standard deviation of the E pcist test was nearly

as large as the mean. Another way to look at.the efficacy of -tie



ing procedure is to examine the number of subjects in each treatment

group who showed positive and negative or no change from pre to post

test in terms of deviation score. As seen in Table 5, 15 of the 20

subjects showed imnrovement while only 9 of the 20 subjects evidenced

2

reduced deviation socres. A X test for two independent samples, however,

2

indicated that X was slightly below the necessary significane level

2

(X = 2.60).

The results of the scanning part of our study are shown in Table 6.

InCicated here is-whether or not the correct sequence namely top left

to top right to bottom left to bottom right was evidenced in the ilm

records of the subjects. We felt that only this gross measure could be

utilized to tell us much about scanning performance. Time per position

was not considered an altogether useful measure because subjects might

select out after a brief scanning some of the choices for consideration.

Rememberthe subject's task was tochoose one of the four. We felt then

that whether or not the correct sequence appeared would give us enough

information regarding the efficacy of the training for scanning behavior.

Only the first 10 .seconds (or 80 frames) were analyzed. From Table 6 it

is apparent that most adults do tend to use the correct sequence during

the course of their scanning. There were two exceptions among the

adults. .0ne subject tended to scan in a box like fashion. The other

subject showed no particular pattern, but avoided the bottom left posi-

tion until over 5 seconds had elapsed. In contrast to the adult pattern,

only 2E and 2C subjects showed correct sequence scanning on pretest. On

the post test 5E's and 3C's showed the correct sequence.



CONCLUSIONS

This research has supported the findings of the previo Is year

in regard to the ef icacy of special Lraining procedures in eliminating

PRS in low SES preschool children. While the pattern of po.-3itional

choices was different in this sample than for the previous year's

sample, training worked as well if not better. Although the experimental

treatment had an effect on both the deviation score and the number of PRS

subjects, the group pattern remained non random even though some pattern

change was apparent. The group pattern, however, cannot be considered

seriously unless a much larger saml,ling was taken. In this regard it

is obvious that there are many individual differences in the particular

pattern of preferences and avoidances.

In terms of directly changing scanning behavior, evidence of the

efficacy of the training procedure is absent. Few preschool children

'ever -showed the correct scanning sequence, even at post test time. One

reason which might partially account for the failure to improve scanning

may be the dissimilarity between the training condition and the test

condition. In pilot testing during the previous year's work, it was

found that training where a box with sliding windows was used instead

of using the sliding windows directly on the booklets produced little

effect. The nolrelty of the box in,the former case and the Eye Movement

Recorder in the present ease may have detracted from the learning,

although the box in the previous study was a training procedure and the

Eye Movement Recorder is a test procedure, the same principle may have

been operating. IC the training procedure Could ha've been arranged in
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settil mu LiE.ilar to thc movement recording procedures, more

:Iccess !cLght have been obtained. Whether -or not training procedures

imilar tr th one used here .an produc!e ch::Inges in scanning rc.-nains to

le seen. Too many variables intervened in our experience. Being ablc

to record children of this age at all was a severe problem, and we are

ot at all confident that what information we do have is accurate. This

uncertainity must exist because of the sensitivity of the instrument,

-7:he difficulty of achieving proper alignment, and the great loss of

accuracy caused by even the slightest postural changes in the subject.

We have discovered a technique which does improve PRS. At this

time, however, it is not possible to ascertain why. If the procedure

.
dces not work through the improvement of scanning, then perhaps it

works through the information given to the child that the correct

choice can occur in more than one position. If so, an experiment

could be set up which would give the subject this information, but

would involve minimal scanning training. At any rate, training child-

ren effectively to scan in the proper sequence would probably involve

a much greater degree of training than the 10 minute procedure under-

taken here.



RECOMMENDATIONS

1. Purtbe , research should be undertaken in respect to the

following re1at.2d problems:

a) To determine the generality of the findings regarding the

degree and pattern of positional response set behavior with children

of other background and SES characteristics.

b) To determine whether PRS behavior is a function oC scanning.

PRS Ss should be examined as to eye movement patterns in relation to

eye movement patterns of good scanners.

e) To develop methods to produce more extensive changes in test-

related scanning skills.

d) To determine the extent and pattern of positional response sets

with other array arrangements and sizes.

e) To determine whether mere awareness that the correct.answer can

occur in any of the four positions can significantly change PRS.

f) Whether PRS is related to performance on language or pre read-

ing skills which have a visual component.

2. The results of our investigation imply that positional sets

are very common among /ow SES, preschool age children. Since this

behavior may 'refleot the lack of adequate scanning by these children,

these findimI have important implication for preschool programs,

especially in reference to prereading skills and Lest taking skills.

It is possible that low scores on tests by .these children, when sueh

tests involve multiple choices, may reflect not so much a cognitive



deficit, but, rather, an inadquate registration of the choices offered.

If a child is not adequately registering information appearing on a

page, then reading caanot takc. place. Perception must precede cognition.

3. Given the problem outlined above, remedial steps can be

taken and should be incorporaced into preschool curricula. A step in

this direction could be more extensive use or some adaptation of the

training methods utlized in the current study. The method has the

advantage of training the children to look at all of the choices in a

manner which reinforces the correct scanning patterns for reading in

the ,17,310-lish language, that is, from left to right, ft should be point-

ed out that our training did not produce a strong enough change insofar

as changes in number of PRS Ss. However, distributeci practice over a

longer period of time could produce the desired change. After all,

our training period entailed only one, ten minute session.

4. Test users and cosntructors should be aware of PRS. One

technique used by this investigator in the Early Childhood Inventories

(Coller and Victor, 1967), is to utilize a second form of a test in

which the same choices are given, but their positions changed. If a

child is correct on both, we can be reasonably sure that the answer is

known. This procedure is desirable for diagnostic testing. Other

procedures might utilize some instructional procedures to emphasize to

the children the reed for looking at all choices. A sliling window

technique, for example, could be used for sample items prior to the



5. If the investigator is interested in eye movement locations

(os wc were), rather than such other variables as fixations, regressions,

etc., thc Eve Movement Recorder is for from an ideal meens of obtaining

such data from children of this age and SES level. Perhaps a more direct

method of registering corneal movement would he more desireable. How-

ever, there could be a problem creating discomlort.by such a procedure

in children this young. In any event, it is difficult to expect that

parents of children from our population would allow their children to

undergo such procedures.



TAPLE

Distribution

Subject

of Choices, E and

Pretest

C Subject-.-s, Pretest

Experimental

rnd Posttest

PusL-tr:st.

_
Deviation
Sorc.C D

Deviation
Score

Quadrant
Position:A B ABCD

1 4 4 11 13 16 7 8 10 7 II

2 0 0 39 0 48 32 0 0 0 148

3 32 0 0 0 48 32 n 0 0 48

4 14 10 4 4 16 10 7 5 10 8

5. 6 18 0 8 20 9 11 6 6 8

6 16 16 0 0 32 7 9 5. 11 8

7 18 li 6 4 20 11 11 5 S. 12

8 14 1 10 7 16 5 17 J 7 18

9 10 15 7 0 18 7 10 7 8 t

10 16 8 8 0 16 7 9 5 10 r0

11 21 3 3 5 20 11 7 6 8 6

12 15 5 2 10 18 9 6 7 10 6

13 4 3 12 13 18 0 0 32 0 08

IA 0 32 0 0 48 3 8 10 11 To

15 3 7 15 -7 14 8 6 11 7 6

16 16 7 5 4 16 7 5 12 8 8

17 7 14 9 2 14 3 14 10 5 16

18 0 0 0 32 48 6 5 TT 10 1.0

19 0 2 27 3 38 6 19 3 5 21

20 17 7 3 5 18 1c) 7 8 2 14

Control

':1 22 6 0 4 28 7 8 8 9 2

2 15 6 7 4 14 8 5 2 17 18

3 14 13 3 2 22 14 10 4 4 16

4 23 2 7 0 30 30 0 2 0 44

5 15 11 3 3 20 11 15 3 3 0

6 22 5 3 2 28 24 3 3 2 :8

7 0 6 21 5 26 1 5 22 4 26

8 10 3 6 13 14 16 8 3 5 16

9 4 11 5 12 14 4 10 8 10 8

10 7 20 5 0 16 0 32 0 0 48

11 4 14 2 12 20 9 11 G 6 8

12 11 4 13 4 16 10 8 11 3 10

13 32 0 0 0 48 32 0 0 0 48

14 15 G 6 5 14 17 8 5 2 18

15 13 3 6 10 14 16 8 3 5 16

16 11 -) 13 6 16 1 1 28 2 40

17 4 ;----1

r
J 10 14 14 10 4 4 16

18 3 4 13 12 18 9 12 G 5 ln

19 2 4 13 13 20 5 10 8 9 6

20 14 0 10 18 24 7 . 10 9 6 6



TABLE 2

`etest:

x
2
, Number and Pereent Rr?sponses per Position for L

:2,,n1).--wets on Pretest nnd PosttesL

Position A Pos..ition B Position C Position D

and C

2

213 (33%) 117 (18%) 154 (24%) 156 (24%) 29.44 *.',

C 231 (36;0 133 .(219A 141 (22%) 135 (21%) 42.24

1 sls 444 (3' 250 (19X) 295 (23%) 291 (23%) e 9 tl

sttest:

105 (30%) 159 (21;%) 157 (25%) 130 (20%) 13.35

C 235 (37%) 174 (27q 135 (21%) 96 (15%) 65.89 **

1 S's 430 :,3%) 333 (26%) 292 (23%) 226 (18%) 68.40 **

ve, p.<.01 = 11.34
** OOl = 16.27



-21-

TABLE 3

Meons and Standard Deviations of Deviation Scoves by
Treotmdnt and Test Period (N = 20)

Pretest Post-Lest

-5-(' S.D. -5-i S.D.

25.3 13.03 15.4 14.75

20.8 8.311 20.2 14.36
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'TABLE LI

Analysis of Covaudance for Deviation Scores
of E vs. C Subjeets

Source SS cif MS V

Total 7072.36 35

Error 6558.00 37 .177.25

Treatments 513.96 1 513.96 2.90

F = 11.08, p
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TA13LE 5.

Distribution of E and_ C Subjects \\Tho Showed
Pre-Post Improvement (-1-) , Loss (-) or No Change (0)

r:

9

x2 = 2. 60
2x = 2. 71 , p . 01 (one- t-ailed)

3

7

0

2

LI
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TABLE G

Appeorance (+) Or Absense (-) of Correct-Sequence of Movements
on Eye MoveMent Recorder

Adults 8

(11 = 10)

Children
(n=20)

2

2

2

Pretest Posttest

18 5

18 3

15

17
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ALSTRACT

Positional re.sponse sets L.PF,S), to which multiple-choice type
items are prone, have been rlT t ely ..:-7:nored in test construction
and interpretati. There i. c-LC.-ance indicating that children have
strong PIRS tends: .ries, theuch sets may.not play a strong role
among adults. Evence fur-r.her :-_/ggests that PRS may indicate a
lack of adeauat,a scanning behavior.

The problem with which stUdv is concerned are as follows:

(1) Given tico commonly ths7,d four-choice array arrangements
administered to disadvantae. e.1Lildren, what are the positional
response patterr_s for each cf 'elle arrays, when information is not
available to the respondent?

(2) Do age and sex varial71es affect positional response ten-
dencies in disadvantaged children?

(3) Can techniques be devised which can reduce the strength
of the response sets?

One hundred twenty-eight Ss of preschool age and of low SES
background were tested by means of an unsolvable multiple choice
test, the Chinese Letter Naming Task. E subjects were given train-
ing in a technique designed to encourage scanning througit entire
arrays. E and C Ss were then.retested either following training
or, as in the case of the C group, following an interpolated task.
Ss were then given a second 'Iunsolvable" multiple choice task,
that of recognizing flags of different nations.

-

The main results are: (1) positional response set behavior
occurs with great frequency among preschool, disadvantaged children,
and this behavior is subject to modification by training; (2) charac-
teristic group patterns emerge when scores are combined; (3) sex of
S seems to have some effect on the patterns obtained; (4) age seems
.to strongly influence the probability of occurence of PRS Ss;
(5) utilization of a procedure in which Ss are given training in
scanning arrays similar to the test arrays, resulted in sianificant
alteration of guessing patterns in relation to the patterns of groups
not similarly trained; and (6) the effect of the training procedures
on choice Patterns on the Chinese Letter Naming Task transfered to
the situati.on utilizing the same array arrangements, but different
stimuli (flags).

The facts that PRS occurs frequently among low SES, preschool
children and that PRS may be caused by inadeauate perusal of the
timulus field (thereby leading to a lack of registration of all
the choices), have important implications for preschool programs,
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-c3reading and test-taking skills. It
these children on tests involving

-lot so much a cognitive deficit, but,
-Alion of the choices offered. If a
-7,ering information appearing on a
-e--perception must precede cogni-

tion. Given the problem 7- - 1-..ed above, remedial steps can be taken
and should be incorporat i:Ito preschool curricula.



BRIEF DESCRIPTION OF PkOJECT

It is generally assumed that, when a group of respondents hav.e

o information concerning a set of multiple-choice questions/ there

s an equal probability that any of the "k" choices will be selected.

Many test constructors and evaluators, therefore, institute

correction for "guessing" formula Under the assumption that,in

ny test, several items may be checked correctly by mere chance.

aven "n" items and "k" choices for each of the "n" items, the num-

ler of correct gUesses expected by chance is readily obtainable and

tay be taken into consideration in correcting the score for each

'espcndent from the total number of correct responses.

There has been a great deal of literature in psychology and

:ducation dealing with "response sets"--tendencies among individuals

r groups to select certain typer, of responses so that,if the

:hoices were presented in some other form, a different response

rould.have been selected.

However, much of this research concerns response sets for

judgment categories in scaling problems, and little attention has

)een given to response sets in multiple-choice situations. Indeed,

:ronhach (1946) claimed that the multiple-choice pattern is free

from response sets.

A type of response set to which multiple-choice type items

myuld be prone and that has been relatively ignored is positional

:esponse sets. While such response sets may not play a strong role

Ln testing adults, we have found strong positional response set

31
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tendencies over a variety of tests which we have been constructing,

Early Childhood Inventories (ECI), for children of preschool age.

Such tendencLes nust play a strong role in the scoYing and

interpretation of tests for young children. This problem is most

acute when tests are to be used diagnostically. If a teacher is

interested in.which colors a child, does and does not know on a

receptive level, the child is typically presented with arrays of

Size "k" and is asked to choose the color which the tester names.

If positional,response sets play a role, then those items whose

correct choice is ih 'a favored position will have a greater proba-

bility of being chosen than those items where the correct choice

is in a less favorable position. Under such conditions, therefore,

the question of which colors the child knows receptively cannot be

adequately answered.

A child showing such positional response sets is very likely

to be displaying arlack of adequate scanning behavior. Evidence to

support this view is given in the finding thation ECI protocols,

response sets tend to occur often in young children. This finding

suggests that their scanning is only partial and may be a function

of lack of searching for the correct response. If children are

given special exnerience in successful scanning, it nay be possible

to reduce the positional sets, thus providing truer measures of the

child's ability.

The problems with which this project is concerned are as

follows:

(1) Given two commonly used four-choice array arrangements

administered to disadvantaged children, what are the positional
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response set patterns for each of the arrays, when information is

not available to the resPondent?

(2) Do age anLi sex varial-_.lcs affect positional response ten-

dencies in disadvantaged children?

(3) Can techniques be devised which can reduce the strength

of the response sets?

By determining the positional response set behavior of young

-children, test constructors will be in a-position to construct

more valid instruments or test procedures (e.g., most of the Early

Childhood Inventories consist of two similar forms, both of which

are administered to young children who are prone to positional

response set behavior). A technique which can be used to reduce

response sets by creating appropriate scanning behavior would

result in more valid data. This, in turn, would enable educators

to mOre effectively diagnose the child's.ability and plan remedial

curricula.

at is suggested here that positional responSe sets may be

caused by inadequate perusal of the stSmulus field,thereby leading

to a lack of registration Of all the choices. The technique utilizeu

here combines three types of instructional aids:

(1) verbally telling the subject to look at all positions;

(2) auiding the child to look at the arrays in a consistent

and systematic manner and in such a way to be consonant with the

developrent of appropriate English language reading skills (left

to rightlor left to right and then down to the next line and left

to right);

(3) through the training series, showing the child that.a cor-

rect answer can occur in more than one position.
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METHODOLOGY

Subjects

One hundred twenty-eight subjects were utilized. Sixty-four

of these subjects served as subjects in the linear array condi-

tion and the other 64 served as subjects in the quadrant condi-

. tion. Half of the linear and half of the quadrant subjects were

given the experimental treatment. The'remaining sub.;ects acted as

controls. Half of the experimental subjects in each arrav condi-

tion were male, as were half of the control subjects in each array

condition. The children ranged in age from 4-6 years.1 All subjects

were of low SES.

Materials and Procedure

Pretest

All subjects were exposed to 24 four-choice Chinese Letter

Naming Task item3.2 For the linear array, the letters were arranged,

each choice in a boxewith the choices appearing in a left-right

linear arrangement. For the quadrant array Ss, the four choices

were arrangedealso each in a boxfbut in a quadrant arrangement

(each box appearing toward one of the four ccrners of the page).

The let'ters were drawn on wallboard with.magic marker. All the

1 Since birth dates of,the.Ss were difficult to obtain beforehand,
age groupings were determined later. For the linear array Ss, 17
Es were in the younger age groul) and 15 in the older group. Half
the linear Cs were in the older group and half in the vounger group.
For the cuadrant arrays 14,Es belonged to the older group and only
11 Cs;.while 18 Ls and 21 Ct -acre in the younger age group.

2 Thirty-to of the letters were chosen from pilot-testing which
indicated that Ss,from the same Lackground as those used in the
exneriment,-neither favored nor avoided those particular letters
(Victor, 1968). The'remaining letters consisted of some of the 32.
letters placed upside down.

3 4



boxes were equal in size, and the size.of the letters were also

approximately equal. Items were presented to S by having E expose

the boards, one by one, az-, if turning the pages of a booklet. The

children were asked to look at the four choices and select the

one which they thought was the "real" Chinese letter.3

Training

Experimental:

Experimental subjects were shown'four-choice arrays of 16

sets of pictures and symbols. Twelve of these were readily iden-

tifiable and easy to discriminate for the age group involved. The

remaining four were difficult for the age group in order to pro-

duce a few errors and make a second trial logical. In trial one,

sublects were shown the pictures exposed .through a sliding win-

dow,.containing four openings, which E slid across the page in

the linear array, exposing one picture, then two, then three and

then all four in a left-right sequence. For the quadrant array,

two sliding windows were used, each having two openings. They

were placed across the quadrant arrays, one above and parallel

to the other. First, the top-left window was exposed by E and

then the, top-right. Finally, the bottom windows were exposed to

show the remaining two pictures. Hence, both exposure secuences

resembled adult reading patterns (left to right, or top-left to,

right and then bottom-left to right). E also instructed S in

both procedures to look at all of the pictures before choosing one.

3 It. was necessary to utilize an unsolvable task because we wore
interested in a guessing pattern.
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Control:

Control subjects were shown single pictures and asked to

name them. The siligle pictures were the critical items from the

experimental training procedure. Again two trials were used.

Posttest

Exactly the same as Pretest.

Transfer

In order.to see whether the change's that occurred in the

resPonse.patterns for the Chinese Letter Naming Task would Le

maintained in a different situation, a second task was presented.

Arrays of flags of different countries were presented in the se

manner as the posttest. The child's task was to choose the flag

.
which E named, Again, knowledge'could nbt have bee a factor with

children of this age and background. Sets were arranged to provide

maximal sinilaritv between the used in any single array and

care wab taken to avoid placing any single flag which stood out

from a'.nv of the others in its array.



-9-

FINDING:2,

Tables 1 and 2 show the distribution of chL.,ices among the

four nositions for each subject on the prete7t. Subjets whose

choice pattern reveals a distribution of choices ihic7-1 deviates

significantly from chance by x2 test (cl.f. = 3) are ii-lfcated by

asterisks.

Inspection of Table 1 indicates that 14 E ancJ 12.0 subjects

did not respond randomly. Hence, almost half the group tested

evidenced, positional response set behavior when linearly arranged

patterns of four choice_s were presented and when knowledge was

not a factor.

Table 2 shows 18 E and 16 C subjects evidencin9 positional

response set behavior. This nrozortion represents more than hal-`

of the group tested with four-choice iteMs arranged in quadrants

when knowledge was not a factor.

'Tables 3 and .4 show the distribution of choices among the

four positions for each subject on the posttest.

InSnection.of Table 3 shows 11 E and 14 C subjects with sig-

nificant.positional response sets. Therefore, compared to the pre-

test, three less E subjects and two more C subjects showed signi-.

ficant positional response sets following training.

.Table 4 indicates 10 E and 15 C subjects showing significant

positional reponse set behavior. Therefore, compared to the pre-

test, eight less E and only one.less C subject showed significant

positional response set behavior following training.
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TABLE 1

Pretest: x2 and Frequency Distribution of Choices for Linear
E (Experimental)

Subject a b

and C

c

(Control)

d

Subjects

Subject

for Each Position

a b c

7
2
1
3

LI-
9
7
7

d

1
2
3
4

5
6

.7
8

* 16
2

* 1
2

* 24
10

* li-I-
14

0
8
3
8

0
6
8
:3

3
8

13
10

0
6
2

11

5
6
7
4

0
2
0
6

1
2
3
4

5
6
7.
8

*

*

9
17
10
11

4
3
6
6

3
2
4
5

7
2
6

.9

5
3
9
5

9
10

5
2

9 * 8 TICi 0 0 9 * 0 24- 0 0
10 * 0 1 23 0 10 5 7 Li. 8
11 * 12 Li- it 4 11 7 1 8 8
12 6 .5 7 b 12 7 4 7 6

13 * 0 1 23 0 13 * 2 5 12 5
14 6 8 4- 6 14- 5 9 3 7
15 9 5- 3 7 15 * 12 5 LI- 3
16 5 11 3. 5 16 9 3 7 5

17 7 6 8 3 17 * 5 11 7 1
18 3 9 6 6 18 4 4 9 7
19 * 18 3 2 1 19 5 LI- 7 8
20- * 11 9 2 2 20 7 4 4 9

21 * 1 18 5 0 21 *. 0 0 0 24
22 *- 2 10 11 1 22 * 0 1 21 2
23 5 7 7 5 23 10 8 5 1
24 7 5 8 4 24 * 14 5 2 3

25 2 5 : 11 6 25 6 -7 7 4
26 7 8 5 4 26 *. 0 22 2 0
27 4: 4,. 12 5 3 27 9 5 3 7
28 4 7 8 5 28. 2 9 7 6

29 7 8 6 3 29 2 5 6 11
30 5 5 LI- 10 30 * 0 1 23 0
31 3 7 10 4 31. 3 5 11 5
32 * 0 LI- 17 3 32 LI 11 4 5

x -2-7.82, p ,05



-TABLE 2

Pretest: x 2 and PrequeneN, D5_stribution of Choices for QuPdrant
E (Experimental) and C -'(Contpol) Subjects for Each Position

Subject abed Subiect a b c d

1 7 8 5 4 1 * 3 13 1 7

2 * 0 24 0 0 2 4 8 5 7

3 * 0 0 8 16 3 * 19 3 2 0

4 * Li- 1 11 8 4 7 3 4 10

5 10 6 2 6 5 8 6 .3 7

6 6 6 8 4 6 * 3 12 0 9

.7 * 2 21 1 0 7 8 4 6 6

8 6 . 5 8 5 8. * 0 3 2 19

9 * 0 0 0 24 9 9- 5 3 7

10 5 6 6 7 10 * 2 10 3 9

11 * 4 13 2 5 11 4 6 L. 10

12 * 0 17 0 7 12 * 2 1 12 9

13 2 5 7 10 13 * 16 8 0 0

14 * 1 3. 2 18 14 6 7 '6 r
.,

15- * 8 1 15 0 15 * 9 10 3 2

16 4 6 5 9 16 7 6 4 7

17 3 6 8 7 17 * 6 4 14 0

18 4 3 9 8 18 * 0 24 0 0

19. * o o 22 2 19 * 9 14 0 1

20 * 1 o 13 10 20 5 a 6 10

21 8 9 2 5 21 5 8 6 5

22 3 7 4 10 22 . 5 6 6 7

23 * 4 2 13 5 23 7 4 . 6 7

24 6 6 5 7 24 6 5 6 7

25 -* 0. 0 24 0 25 5 6 6 7

26 6 3 5 10 26 * 4 0 13 7

27 * 3 0 12 9 27 * 2 ? 6 14
28 * 4- 4 1 15 28 * 0 0 24 0

29 1 10 8 5 29 4 7 9 L.

30 * 1 11 5 7 30 * 5 2 16 1
31 *12 5 6 1 .314 6 5 7 6

32 * 0 23 0 1 32 * 0 0 24 0

x
2

7.82, p
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TA,..3LE 3

Posttest: x and Frcaucney Distribution of Choices for Linear
E (Experimental) and C (Control) Subjects for Each Position

ST,Iblect a b c d Sublect a

1 * 6 6 12 0 1 7. 5 6 6

2 1 6 8 9 2 * 15 6 3 0

3 * 2 8 8 6 3 * 10 6 5 3

4 5 6 5 8 1.1. 12 3 5 4

5 * 24. G 0 0 5 12 8 2 t.
-1

6 8 10 6 0 6 * 2 12 9 1
-.7 * 23 i 0 0 7. 7 8 6 3

8 7 6 7 4 8 3 8 9 , 4

9 * 6 7 7 I-1- 9 * 0 24 0 0

10 * 0 2 22 0 10 . 3 9 1.1. 8

11 * 2 7 5 10 11 8 5 6 5

12 8 6 4 6 12 8 4 8 4

13 * 0 0 24 0 13 ** 1 7 9 7

14 1 6 15 2 14 6 7 2 9

15 14 3 2 5 15 * 10 3 6 5

16 1-1- 7 3 10 16 . 22 1 1 0

17 9 6 3 6 17 * 11 6 5 2

18 3 11 5 5 18 3 6 8 7

10 12 2 0 19 5 9 5 5

20 6 10 5 3 20 6 5 6 7

21 * 1 12 8 3 21 * 0 0 0 24
22 * 4 10 7 3 22 * 2 14 8 0

23 6 4 9 5 23 11 5 6 2

24 5 7 8 4 24 * 9 7 8 o

25 7 8 6 25 5 5 7 7

26 8 6 6 25 0 24 0 0

27 .* 7 6 6 27 14 . 6 1 3

28 7 7 6 28 3 7 8 6

29 4 11-1. 4 2 29 1 4 13 6

30 10 5 7 2 30. * 0 6 13 5

31 .5 3 10 6 31 10 8 3 3

32 * 6 9 6 3 32 0 7 9 8

* x
2

7.82, p < .05
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TABLE U.

Posttest: x 2 and Frequency '3istribution of Choices for Quadrant
E (Experimental) and C (Contmol) Subjects for Each Position

Sub-loot a b e d Subicet a b c d

1 8 7 3 6 1 * 6 5 2 11
2 * 5 9 4 6 2 10 4 5 5

3 * 5 12 0 7 3 * 15 0 9 0

4 * 6 3 7 8 4 1 3 6 14

5
6

7

7

L.

7

5
6

8
LI_ 6

11
8

11.

8

8
2

1
6

7 6 14- 4 0 7. 6 7 5 6

8 6 6 5 7 8 C. 3 S 14

9 4 3 9 8 9 7 6 3 8

10 8 4 1 11 10 7 5 L. .8
11 * 8 7 4 11 6 4 6 8
12 * 0 14 10 12 2 1 9 12

13 4 6 6 8 13 * 8 16 .0 0

14 * 9 7- 5 3 14 8 5 8 3

15 * 0 0 24 0 15 * 8 it 7 5

16 8 r
.., 7 N. 16 7 6 5 6

,

17 5 5 8 6 17 * 4 13 7 0

18 4 8 6 6 18 * 0 24 0 0

17 1 2 19 * 10 9 3 2

20 * 4 0 14 6 20 6 4 9 5

21 8 7 5 4 21 I-1- 6 5 9
22 5 3 6 10 22 2 5 9 8
23 * 6 5 8 5 23 10 7 5 2

24 5 5 11 3 24 3 11 5 5

25 * .. 8- 2 11 3 25 7 8 3 .6
26 10 7 4 3 7.,: * 0 0 14- 10 .
27 :* 9., 2 9 4 2./ * 12 0 7 5
28 * . 3 6 5 10 28 * 0 0 24- 0

29 4 8 4 8 29 12 0 7 5
30 * 5 2 6 11 30. * 0 0 24 0

31 * 13 5 6 0 '31 6 5 7 6

32 * 0 24 0 0 . 3,2 4; 0 0 24 0

* x2 7.82, p
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TABLE -5

Transfer Test: x2 and Frequency Distribution of Choices for Linear
E (Experimental) and C (Control) Subjects for Each Position

Subject a b c d_ Subject a b d

1 5 5 7 7 .1 5 6 .10 3

2 V7, 0 4 13 2 4:- 21. 1 0 2

3 7 3, 3 11 3 8 7 5 4
9 2 6 7 4 4 10 5 5'

5 * 21 0 1 2 5 3 15 2 4
6 0 1 0 23 6 * 1 5 r., 9

7 * 3 6 11 4 7 11 5 5 3

8 0 .0 14 10. 8 5 11 7 ' 1

9 * 4 7 4 9 9 * . 0 24 0 0

10 * 0 0 23 1 10 4 9 5 6

11 .* 2 12 4 6 11 8 4 5 /
,

12 10 3 5 6 12 3 11 7 3

13 0 0 24 0 13 * 7 3 .9 5

14 7 8 4 5 14 8 8 2 6

15 8 13 1 2 15 * 9 8 4 3

16 11 5 5 3 16 7 2 7 '8

17 5 2 9 8 17 * 9 13 1 1

18 7 6 9 2 18 5 2 7 10
19- * 1 12 11 0 19 6 9 8 1

20 * 3 13 6 - 2 20 2 4 10 8

21 * 3 . 10 6 5 21 * 0 0 0 24
22 * 3 14 6 1 22 * 1 0 21 2

23 5 6 8 5 23 5 6 7 6

24 4 4 12 4 24 * 2 6 12 4
.

25. 4 6 6 8 25 3
.

5 9 7

26 1 7 7 9 26 * 0 24 O. 0

27 * 4- 8 4 8 27 13 5 4 2

28 4 4 7 9 28 2 6 13 3

29 8 12 2 2 29 9 3 4 S

30 4 6 10 4 30. * 0 2 18 4
31 7 6 7 4 31 7 7 9 1

32 2 7 10 5 32 1 6 11 6

* x2 7-82, p- .05
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TABLE 6

2
Transfer Test: x -and Frequency Distribution of Choices for Quadrant

B (Experimental) and C (Control) Subjects for Each Position

.

Subject a

E

Subject a

1 8 5 6 5 .1 * 0 21 . 0 . 3

2 u. 7 6 5 6 2 s 3 11 5

3 5 11 0 8 3 * 7 4 9 4
4 11 5 5 3 q 6 1 8 9

5 X 11 1 s 4 5 11 7 '4 ,.)

6 6 6 6 6 6 * 2 11 0 11

7 * 0 21 0 3 7 6 5 6 7

8 6 6 7 5 8 * 5 '5 5 9

9 * 0 11 3 10 g 5 8 2 9

10 4 7 6 7 10 * 6 4 4 10

11 * 8 12 2 2 11 t[ 8 6 6

12 * 14 5 3 2 .12 * 2 0 17 5

13 S 13 4 3 4 13 * 24 0 .0 0

14 * -LI 5 11 4 14 LI. 3 4 13

15 a-,- 9 3 7 5 15 * 2 5 9 8

16 4 8 6- 6 16 7 5 8 4

17 5 3 9 7 17 * 12 6 1 .5

18 7 6 5 6 18 * 2 22 0 0

19_ * 10 3 7 4 19 2 2 1 19

20 * 2 1 15 6 20 7 4 7 6

21 8 10 2 L. 21 7 9 3 5

22 4 11 4 5 22 10 3 8 3

23 * 9 6 5 4 23 8 L. 8 4

24 4 4 7 9 24 5 5 5 9

25 * 2 1 .9 12 25 7 .5 LI- 8

26 9 3 7 5 26 2 t!. 14 I-1-

27 * 7- 5 7 5 27 2 3 9 10

28 * 5 5 6 8 28 0 0 24 0

29 10 . 2 10 2 29 2 5 1 16

30 * 2 LI. 6 12 30 * 5 a 2 9

31 * 23
32 * 3

1
17

0
0

0
LI.

31
32 *

7

o
I-1-

o
4
8

g
16

* x
2
.217:P- 7.82, p .05
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TABLE 7

x
2
, Number and Pereent 1Zesponses per Position for

and for Ss with Significant Pretest Positional
Response Sets Only

Linear:
Position A Position B Position C Position D x2

All Ss
(N=610 389 (25%) 408 (27%) 438 (29%) 301 (20%) 27.10 -=.001

PRS Ss
.43,71(M=26) 174 (28%) 171 (27%) 193 (31%) 86 (14%) <=.-.001

Quadrant:

All Ss
(N=64) 291 (19%) 406 (265') 424 (28%) 415 (27%) 30.45 <.-1".001

PRS Ss
(N=34) . 124 (15%) 231 (28%) 255 (31%) 206 (2'1%) 47.71 -<-001



Tables 5 and 6 show the distribution of choices among the

four positions for each subject on the transfer test.

Table 5 shows that 14 13 and 14 C subjects had significant

positional response sets. This finCing shows no gain for the E

group from performance on the pretest. However, two more C sub-

jects than on the T.retest had significant positional response

sets.

Inspection of Table 6 indicates that 13 E and 13.0 subjects

showed significant pOsitional response sets. Improvement:from

pretest performance is therefore present in both groups. Five less

E and three less C subjects showed significant sets than on the

pretest.

'Table 7 shows the x2, distribution and percent responses per

position on the pretest for E and C subjects combined, E and C

subjects are combined here due to the fact that, since E and C

treatments had not as ,,et been administered, treatment group was

not considered a significant variable for.analysis here. Also in-

cluded are scores for subjects who showed significant positional

response sets (PRS Ss).

Both the linear and auadrant subjects evidenced significant

Positional response_ sets as groups. For the linear arrays the set

seems to be characterized by a strong avoidance of the last posi-

tion. The quadrant arrays are yielded a group set of similar mag-

nitude characterized by-avoidance of the first or top left posi-

tion. Regarding the PRS Ss alone, the same pattc:rn is evidenced

but emphasized for both array arrangements. Iu addition to these

Ss, there seems to be a preference for the third position of the



inear array ano ror -Lne UL IJULtUiLi I.Jvc

uadrant array.

Table 8 shows the x2, distribution and percent responses per

osition on the pretest for E and C. subjects considered by sex.
-

n the linear condition while male subjects could be characterizc,d

y having a group positional set female subjects could not be so

haracterized. A larger proportion of males (15 of 32) than females

11 f 32) evidenced siunificant sets. However, seven female PRS

s did not exhibit a characteristic group effect, but rather

xhibited more idiosyncratic behavior. In the quadrant condition,

oth males and females exhibited an avoidance of the top left posi-

don. However, while males favored the bottom xight position, fe-

tales favored the bottom left --)sition. Both male and female trends

'ere exaggerated when considering the PRS Ss alone. In the case of

:he male Ss the group patterns seem to inLacate a favoring, then,

)f the right hand choices.

Table 9 shows the x 2
, distribution and percent responses per

cpsition on the pretest for E and C subjects considered by age.

0.1 groups showed significant sets except the older Ss on the

Linear array. In this case when PRS Ss are considered alone there

Ls a significant set characterized by a favoring of the first and

third positions in relation to the other two positions. The younger

3ubjects show a strong avoidance for the fourth position and seem

to favor the middle positions (second and third) in relation to

the end positions (first and fourth). In the quadrant array, the

alder subjects showed a strong preference for the bottom right
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Pretest: x
2
. Numbcf and Percent Respbnses per Position by

Sex, for All Ss and for Ss with Significant Ppetest
Positional Response Sets Only

Linear:
PosiLion A PosiLion B Posjtion C Position r X2

All
(N=32) 210 (27%) 204 (27%) 227 (30%) 127 (17%) 30. 83

All F .
(N=32) 179 (23%) 2014 (27%) 211 (27%) 174 (23%) - 5 . 20 NS

PRS M
(N=15) 105 (29%) 111 (31%) 120 (33%) 211 ( 7%) 56.80 <-77..001

PRS F
(N=11) 60 (23%) 73 (28%) 62 (23%) 1.67 NS

Quadrant:

All M
(N=32) 1117 (19%) 212 (28%) 158 (2]%) 251 (33%) 36 78 . 003:

All F
(N=32) 144 (3.9%) 194 (25%) 266 (35%) 164 (21%) . 45 . 87 001

PRS M
128 (]3%) 69 (18%) 130 (34%) 46 .114 <. 001

PRS F
103 (211%).
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TABLE 9

Pretest: x
2

, Number and Pereent Responses per Position by
Age Group, for All Ss and. for Ss with Significant

Pf'etest.Positional Response Sets Only

Linear:

Position A Position B Position C Position D x
2

All 66 +
(N=31) 187 (25%) 190 (26%) 206 (28%) 161 (22%) 5.61 NS

All 65 -
(N=33) 202 (25%) 218 (27%) 232 (29%) 150 (39%) 19:58 - .001

PRS 66 +
(N= 9) 611 (30%) tl-5 (21%) 66 (31%) 14-1 (19%) 9.15 -<". 05

PRS 66
(N=17) 110 (27%) 126 (31%) 127 (31%) /45 (11%) 414.26

Quadrant :

All 66 +
(N=25) 122 (20%) 1311- (22%) 130 1240 214 (36%) . 36.92 001

All 65
(N=39) 169 (18%) 272 (29%) . 294. ;7;1%) 201 (21%) 43.111 001

PRS 66 +
(N= 9) 35 (16%) 39 (18%) 1-1-5 (21%) 97 (1-15%) 146.60 . 001

PRS 65 -
.(N=25) 89 (15%) 192 (32%) 210 (35%) 10.9 (18%) 71.78 .001
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position while the younger subjects- acted quite differently, show-

ing a strong preference for the bottom left position and a strong

avoidance for the top left,position,

Table 10 shol.m the x 2
; distribution and percent responses per

position on the pretest for E and C subjects considered by sex and

age group. In the linear array, it is clearly shown that the sex

effect shown in Table 8 is not a function.of interaction with age.

Neither female group exhibits a group PR.S. The younger males show

a much stronger group effect than do the older males. In-the quad-

rant array condition only the older females show no grou-D PRS, henc

the fact that on Table 9 older- s groups showed a significant set

seems to be nrimarily a function of the older males. Interestingly,

it is the younger females who show much more marked positional set

than the younger males. The patterns for the four groups were all

quite different, the older females as mentioned before had no group

effect; the older males seemed to favor.the bottom rig:It position

and avoid the top left position; the younger males showed a stronq

prefei.ence for the top right position; the younger females showed

an avoidance of the top left position similar to that of the older

males and a preference for the bottom left position, a trend not

charaeteristic .of any other ci_oup.

Table 11 shows the means and S.D.'s by treatment, array arrange-

ment and test period. Deviation scores are obtained by the follow-

ing formula: E(0-E), where 0 = the obtained frequency of responses

for any position; and E = the expected.frequency of responses fcT--

any .Dosition; since there are a.i.%.ay ';. four positions arv 24 for tesb

items, E was always equal to 4. The use of these deviation sr:e7:07
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TABU: 10.

x
2

, Number and Percent Kespon:JeS per Position by
Sex and Age Group for All Ss 4

Position A Position P, Position C Position 0 x
2

_

Linear:

M GG +
(1=13) 93 (30%) 82 (26%) 84 (27%) 53 (17%) 11.69

M 65 -
(1N=19) 117 (26%) 122 (27%) 143 (31%) 7 4 (16%) 22 06 ---ZZ,001

F 66 +
(N---18) 94 (22%) 108 (25%) 122 (28%) 108 (25%) 3.62 NS

F 65 -
(Nz--14) 85 (25%) 96 (297) 89 (2650 66 (20%) 4 .31 NS

Quadrant:

M GG +
(iN=14) 48 (14%) 69 (21%) 71 (23%) 142 0-40 58.74 --4"Z" . 001

M 65 -
(itz18) 99 (23%) 143 (33%) 81 -(19n 109 (25%) 18.85 -,---:::.001

F
(N=11) C28%) 65 (25%) 53 (20%) 7 2 (27%) 4.18 NS

F 65 -
(N=21) 70 (111%) 129 (26%) 213 e4-2%) 92 (18%) 94.20 <-.001

4 Distributions for Ss with significant positional response se,s only are not
ineluC,ed in thi table because of the small Ns involved.



enabled us to express the amount of FRS behavior qUazititativelv.

In Table 11, we note that,on the pretest( the average devia-

tion score (DS) for cach croup, with the exception of the E quad-

rant group, was between 13 and 14. The EQ group obtained a mean DS

of 16.12. On both the post and the transfer tests, both E groups

obtained lower mean'scores than their respective C groups.

These scores were tested for significance by a three-way analysis

of variance (Treatment x Array Arrangement x Test Period). The

hypothesis tested was that the interaction between treattent and

test period should be significant in that while the E and C aroups

should be equal at pretest, the E group scores should drop signi-

ficantly on the post and transfer tests. The only significant .effect

'obtained was the above interaction. From Table 11 we see that the

significant interaction occurred as predicted. On the pretest, the

E scores were '7enera1ly lower than the C scores, while on th,, ;post

and tran 2r tests, the opposite was true.

Table 13 shows the means and S.D.'s of deviation scores by

treatment, sex and test period.

Scores were tested.to see whether sex, either alone or in inter-

action with treatment and/or test period had a significant effect on

the results.(Table 14). Again, the only sinificant effect was the

treatment x test period interaction.

Table lE presents the means and S.D.'s of the de.viation scores

by treatment, age. group, and .tst period. The Ss were divided into

'wo groups within each treatment condition as to whether they were

66 months of age and above or 65 v:ionths of age and below.
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TABLE 11

Means an6 Standard Deviations
of Deviation Scores Lv Treatment, Arr

Arrangement and Test Perioe, (n 32)

Th:etest Posttest

S.D. S.D._
Transfer

5-f

E Linear 13.81 9.32 12.09 10.38 13.50 9.17

E Quadrant 16.12 10.50 11.12 8.32 11.06 8.29

C Linear 13.06 9.59 14.12 9.38

C Quadrant 13.59 10.46 14.00 10.40 13.88 9.32

52



-25-

TABLE 12

Three-Uay Analysis of Variance with
Repeated Neaf3ures of Deviation Scors

(Treatment x Array Arrangement x Test Period)

Source SS df MS F

Between S5, 127
di (Trcatment) 48.88 1 48.88 --=:71

B (Array Arrangement) .06 1 .06 -1::1

*AB .
11.00 1 11.00 <1

Ss within-groups' 25648.18 124 206.84

Within Es 383
C-Trest Period) 3/9.41 2 89.70 .2.81

Ao 235.85 2 117.92 3.69

BC 110.24 2 55.12 1.73

ADC 71.65 2 35.82 1.12
CxSs within groups 7918.85 248 31.93

<:"...05
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a7LT: 13

Neans and Sta.ndard Deviations of
Deviation Scores by Treetent,
Sex Ettd Test Period (n = 32)

P.retest

7 S.D.

Posttest.

7 S,D.

Transfer

K. S.D.

15.19 9.95 12.69 8.89 13.50 9.30

14.75 10.03 10.53 9.08 1106 7.84

12.69 10.43 13.44 9.71 13.25 9.07

13.2.5 9.65 13.63 10,15 14,75 9.57
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TA-BLD 14

Three-Wav Inalysis of Variance with
Repe-ated Merlsures of Deviation Scores

(Treatment x Sex x Test Period)

Soul-cc SS

48..88
38.13

105.20
25515,91

179.41
235.85

6.03
62.78

8031.93

df MS F

--41

e.:1

2,77
3.64

.::.1

ID

f:.05

Letween Ss 127
1
1
1

124

256
2

2
2
2

248

48.88
38.13
105.20
205.77

89.70
117.92

3.02
31.39
32.39

A (Treatment)
B (Sex)

AB
within,grours

Within Ss
C --Cirest. Period)

AC
BC
ABC
CxSs within groups
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TABLE 15

Ns, ijeans and StE-.,nard Deviations of
DL2viation Scores Ly Treatro.ent, Age

Group and Tes:-. Period

n

Fre:test

7 S.D.

Posttest

7 S.D.

Transfer

7 E.D.

-1] 664.

_

29 12.48 9.76 11.69 9.44 10.69 .7.37

E 65- 35 17.03 9.69 11.54 8.89 13.60' 9.-.:3

664- 27 11.96
, .15 11.33. 8.54 1774 9.80

C r,J.5-
.i 3

7 14,57 9.97 15.14 10.6.,, 14.92 8.90
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Table 16 shows the analysis of variance calculated-to ascer-

tzlin whether age, either singly cr in interaction w.ith treatment

and/or test perice a _;.-Lni.::icant lain, only th2

treatment x tcsi briou interaction reached an acceptable (p <.05)

level of sianitic:I.c,:,2. The main effect cf age did 1.ot quite reach

his level.
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TABIJE 16

Three-Way Analysis of Variance with
Repeated ::easures of Deviation Scores
(Treatment x Age Group x Test Period)

Source SS .df MS F

Between So 127
A (Treatment) 34.74 1 34.74 -5:..-1

B (Age) 666.02 1 666.02 3.06
AB i,14 1 .14 <1
Ss within. groups- 26993.93 124 217.69

Within Ss . 253
C-West Period) 162.95 2 81.48 2.56.

AC 207.80 n4 103.90 3.27
BC 48.95 2 24.47 -<Z1

ABC 153.48 2 76.74 2.41
CxSs within groups 7898.10 248 31.85

58
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CONCLUSIONS

1. This research has shown that positional response set be-

havior occurs with great frec:uency among preschool age/disadvan-.

taged children, and.that this behavior is subject to modification

by training.

'Of the Ss tested, 4096 of those exposed to linear (left to

right) arrays exhibited PRS behavior, while over 50% Of those ex-

posed to quadrant arrays showed PRS tendencies.

2. When scores are combined, it can be seen that character-

istic group patterns emerge. When exposed to linear arrays, PRS

is characterized by a relative avoidance of the fourth or right-

hand most position. When the stimuli are arranged in quadrant paz-

terns, -group avoidance is shown for the first cr upper-left position.

Considering only PRS. Ss, we may also conclude that,with linear

arravs,there is a preference for the third position. With quadrant

arrays, preference is also for the third, but in this case bottom-

left,. position.

3. Sex of the Subject appeared.to_have Some effect on the

pAterns obtained. With linear arrays, while males reflected the

trend Cited in (2), females were quite idiosyncratic and did not

display a distinctive group pattern. With quadrant arrays, both

males and females displayed the characteristic avoidance of the

top-left position, but preferences differed. Pales tended to choose

positions on the right, whether upper or lower, while females

showed a strong preference for the bottOm-left position.
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4. ilge seemed to strongly influence the probability of

occurence of PRS Ss. While about one-third of Ss, 66 months of

age and above were PRS Ss, over 50; of those Ss, 65 months of age

and below, showed significant sets. With linear arra-vs, while the

PRS Ss in both age aroul:s tended to avoid the fourth pbsition and

favor the third position, the 7oungcr children seemed to also pre-

fer the second positions With quadrant arrays, both age groups,

with the e:-:ception of the older femal:!e, show the top-71eft position

avoidance, but-the older Ss showed a strong preference for the

lower-right position, while the younger female Ss showed a strong

preference for the bottom-left position. The younger males showed

a preference fo t. the top-right position.

5. By utilizing a procedure in. which Ss were given training

in scanning arrays similar in pattern to the test arrays, guessing

patterns were significantly altered in relation to patterns of

groups net similarly trained. By training Ss to scan arrays properly,

i.e.l.to look at each position, and by. showing them that.a correct

answer could occur in any of the four positions, substantial change

in behavior occured...

6. The training procedures adopted in this research, which

Succeeded in changing choice patterns in regard to the Chinese

Letter Naming Task, also succeeded in transferring the benefit to

a sittation'utilizing the same array patterns, but different

stimuli (fiaejs).
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P.EC01:11,1ENDATIONS

1. Further research should be undertaen with respect to the

following related probler:s:

a.) To determine the generality of the findings regarding the

degree and pattern of positional response set behavior with child-

ren of other background and SES character4.stics.

b.) To determine whether PRS behavior is a function of scan-
_

ning,PRS Ss should be examined as to eye movement patterns in re-

lation to eye movement patterns of good scanncts.

c.) '7o develop methods to produce more extensive changes in

test-related scanning skillS

d.) To determine the extent and pattern of positiGAal resi-)onse

sets.with other array ariangenents and sizes.

2. The results of our investigation imply that poSitional sets

are very common among low SES., preschool-age childre Since this
4;

behavior may reflect the lack of adequate scanning 1 these child-

ren, these findings have important implications for )reschool pro-

grams, especially in reference to prereading skills and test-taking

skills. It is possible that low scores on tests by these children,

'when such tests involve multiple choice, may reflect not so much a

cognitive deficit, but, rather, an inadequate registr&tion of the

choices offered. If a child is not adequately registering informa-

tion appearing on a page, then reading cannot take place. Percep-

tion must precede cognition.
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3. Given the problem outlined above, remedial stepS,can be taen.

and should be incorporated into preschool curricula. A step in

this direction could bc more eXtensive use or sore adaptation of

the training methods utilized in the current study.- The method has"

the advantac;c of training the children to look at all of the choices

in a manner which reinforces the correct scanning patterns for

reading in the English lanquEtge, that,is,-from left to right. It

should be pointed out that our training did not produce a strong

enough change insofar as changes in number of FRS SS. floevcr, dis-
r-

tribUted practide over a longer period of time could produce the

desired change. After all,our training period entailed only

ten minute session.

4. Test users and constructers should be awar:--: of PR.S. One tech-

nique used by this investigator in the Early Childhood Inventories

(Coller and Victor, 1967), is to u-tilize a second form of a test

in which the same choices are given, but their positions changed.

If a child is correct on both, we can be reasonably sure that the

answer is known. This procedure is desirable for diagnostic testing.

Other procedures night utilize some instructional procedures to

emphasize to the children:the need for looking at all choices. A

sliding window technicue, for examnle, could, be used for sample

items prior to the test,
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APPENDIX

A. CHINESE LETTERS - Linear Array

. B. CHINESE LETTERS - Quadrant Array

C. TRAIING FIGURES Linear Array

D. TRAINING FIGURES Quadrant TIrray

E. CONTROL FIGURES -.Liner and Quadrant Arrays

F. FLAGS - Linear Array

G. FLAGS - Quadrant Array

U. 71.nswer Sheet

I. SLIDING IINDOW - Linear Array

J. SLIDING WINDOW - Quadrant Array

ps,
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POSITIONAL RESPONSE TEST

.CONT

-test

a b c d
a b c d
a b c ci

a b c d
a b c ci

a b c d
a b c d
a b c d
a b c d.

a b c d
a c d
a b c d
a b c d
a b c d

. b c d
a b c ci

a b c d
a b c d
a b c d

b c a
a b c d
a b c d
a b c d
a b c d

n-

-

Training Post Test

1. a_ b c d
2. a b c d
3. 4-c b c d
4 . a b c d
5 . a b c d
6. a b c d
7. a .b c d
8. a b c d
9. a. b c d

10. a b c d
11. a b c d
12 a b c d
13. a b c d

1. a b c d_2.abcd
2a. a b c d_
3 . a b c d
4 . a b c d_
5. a b c d_
5a. a b c d
6. a b c d
7 . a b c d

_

8. a b c d
8a. a b c d
9. a b c d._
10. a b c d-11.abcd 14. a b ,- d

lla.a b c d 15. a b c d

12. a b cci 16. a b c d
17. a b c

TOTALE H 1[11. I 18. a b c

d
d

19. a b c d
20. a b c d

Training II
21. a b c d
221 a b c d
23. a b c d TOTAL1.abcd

2. a b
2a.abcd
3, a b c a
4. a b cd
5. a b
5a. a b
6. a b c d
7.a- bcd
8. a b
8a. a b c 1-

9. abcd
10. a b
11. a b c d
lia.a b
12. a b

LINEAR.

QUAD:

Flags
-

I. Phill. ab c
2. Belg. c d

3. Denmk. a .b c d

4. Chad. abcd
5. Camercenabcd
6. Iraq abcd

-.7. Neth. abcd
E. Nicarg.abcd
9. Roumaniaabcd
10.Ethiopiaabcd
11.Burma abcd
12.Moroccoabcd
13.Aust.
14.Ghana

a
a

b o d

15.Malaya a b c d
16.Panama a b
17.Czech. a b
18.Cabon. a b c

19.Norway a b
20.Guinea abcd
21.ali abcd
22.Yemen
23.Hungary

a
a

b c

24.Parag. a b -c -d

24. a b c

TOTAL i NI___]

TOTAL 111_11_11 72'
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